Early anti-inflammatory treatment reduces lipid peroxidation and protein nitration after spinal cord injury in rats.
We investigated mechanisms by which a monoclonal antibody (mAb) against the CD11d subunit of the leukocyte integrin CD11d/CD18 improves neurological recovery after spinal cord injury (SCI) in the rat. The effects of an anti-CD11d mAb treatment were assessed on ED-1 expression (estimating macrophage infiltration), myeloperoxidase activity (MPO, approximating neutrophil infiltration), lipid peroxidation, inducible nitric oxide synthase (iNOS) and nitrotyrosine (indicating protein nitration) expression in the spinal cord lesion after severe clip-compression injury. Protein expression was evaluated by western blotting and immunocytochemistry. Lipid peroxidation was assessed by thiobarbituric acid reactive substances (TBARS) production. After anti-CD11d mAb treatment, decreased ED-1 expression at 6-72 h after SCI indicated reduced macrophage infiltration. MPO activity (units/g tissue) was reduced significantly from 114 +/- 11 to 75 +/- 8 (- 34%) at 6 h and from 38 +/- 2 to 22 +/- 4 (- 42%) at 72 h. After SCI, anti-CD11d mAb treatment significantly reduced TBARS from 501 +/- 61 to 296 +/- 17 nm (- 41%) at 6 h and to approximately uninjured values (87 nm) at 72 h. The mAb treatment also attenuated the expression of iNOS and formation of nitrotyrosine at 6-72 h after SCI. These data indicate that anti-CD11d mAb treatment blocks intraspinal neutrophil and macrophage infiltration, reducing the intraspinal concentrations of reactive oxygen and nitrogen species. These effects likely underlie improved tissue preservation and neurological function resulting from the mAb treatment.